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Abstract 



PROBLEM TO BE SOLVED: To provide a piezoelectric ceramic composition having a large piezoelectric 
displacement particularly under a high electric field, a small temperature change of specific dielectric 
constant and an excellent insulation property. 

SOLUTION: The piezoelectric ceramic composition is composed of a mother component expressed by a 
composition formula, aPbTi03+bPbZr03+cPb(NM/3 Nb2/3)03, '(a+b+c-100) and having a composition 
range existing on a line formed by connecting composition points of point I, point J, point K and point L in 
fig. 1 and in the region surrounded by the 4 points, in which 0-0.4 mol% (excluding 0) at least one kind of 
Sb and Nb per total quantity is added. The composition exhibits >=500 pmA/ piezoelectric displacement 
when 500 kV/m DC electric field is applied in the same direction as the polarization axis and has 
<=300% temperature change of the specific dielectric constant in the temperature range of (-40)-170 
deg.C. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Empirical formula aPbTi03+bPbZr03+cPb (nickell/3Nb 2/3) I points [ in / drawing 1 / it is 
expressed with 03 (a+b+c=100) and / in the composition range ] (a= 35-mol% and b= 30-mol% and c= 
35-mol%), J point (a= 44-mol% and b= 1 6-mol% and c= 40-mol%), K points (a= 50-mol% and b= 40- 
mol% and c= 10-mol%), Use as a mother component the range made into the field surrounded by the 
line top which connects L forming points (a= 40-mol% and b= 50-mol% and c= 10-mol%), and these 
four points, and a total amount is received. When it is the constituent of Sb and the Nb(s) which added a 
kind in [ 0-0.4 mol ] % (except for 0) at least and 500kV [/m ] direct-current electric field are impressed 
in the same direction as a polarization shaft The piezoelectric-ceramics constituent which ****** 
displacement shows 500 or more pm/V, and is characterized by the temperature change of specific 
inductive capacity being 300% or less in [ -40 degree ] C-170 degrees C. 

[Claim 2] The piezoelectric-ceramics constituent which converts Mn into the oxide expressed with MnO 
to a total amount in a piezoelectric-ceramics constituent according to claim 1, contains at a 0 - 0.05wt% 
(0 does not contain) rate, and is characterized by the specific resistance in -40 degrees C-170 degrees C 
being more than 1 .0x101 1-ohmcm. 

[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] Conventionally, as a piezoelectric-ceramics material, since a piezoelectric 
constant is size, the electrostrictive ceramics (it is hereafter called PZT system electrostrictive ceramics) 
which contains PbTi03 and PbZr03 as a principal component, and the multicomponent system PZT 
system electrostrictive ceramics which made compound perovskites dissolve as the third fourth 
component are widely used as a material for actuators by making a piezoelectric transducer into the 
start, the material of these systems — general ~ composition near the mol photograph pick phase 
boundary (MPB) .-- setting - piezo-electricity, such as a piezoelectric constant (d constant), - since the 
property which contributes to a variation rate improves, as a charge of bitter taste CHUE evening 
material, piezoelectric-ceramics material of composition of the first half near the MPB is put in practical 
use widely 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the composition range of the mother component of the piezoelectric- 
ceramics constituent of this invention by the triangular coordinate. 

[Drawing 2] It is drawing in the gestalt of operation of the 1st of this invention showing the concept of 
d33 (500kV) measuring method, and is drawing showing the relation of the piezo-electric displacement 
by applied voltage. 

[Drawing 3] It is drawing showing the relation of specific resistance with the MnO addition of the 
piezoelectric-ceramics constituent by the gestalt of operation of the 4th of this invention. 
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3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Translation done.] 
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